INTRODUCTION
Pulmonary hypertension (PH) is a group of heterogeneous diseases, defined by an increase in mean pulmonary artery pressure ≥25 mm Hg measured by right heart catheterisation. 1 Pulmonary arterial hypertension (PAH), a subtype of PH, is a chronic disease, characterised by vasoconstriction and vascular proliferation of the small pulmonary arteries, eventually leading to right heart failure and death. 1 Despite the availability of several specific therapies, PAH is severely disabling and carries a poor prognosis. 2 Chronic thromboembolic PH (CTEPH) is another subtype of PH, which develops from the obstruction of pulmonary artery branches following chronic pulmonary thrombosis, leading to the formation of fibrosis and remodelling of pulmonary blood vessels. 1 Pulmonary endarterectomy is the only curative therapy for CTEPH; however, approximately 35% of patients are not eligible for this surgery and such patients have a poor prognosis, similar to those with PAH. [3] [4] [5] The physically and psychologically disabling natures of PAH and CTEPH can severely impact patients' relationships with family and friends, their ability to work and exercise, and their financial security. 6 Consequently, quality of life (QoL) assessments are often included as secondary endpoints in clinical studies to investigate the effectiveness of PH medications. A variety of tools have been developed, including generic measurements
Strengths and limitations of this study
▪ This is the first ethnographic study to investigate the experiences of patients living with pulmonary hypertension and uncovers a number of findings that would not typically be revealed by other qualitative approaches. ▪ The study included an international sample of patients with an array of demographic features in order to provide a wide range of perspectives on living with the disease and to identify trends. ▪ A larger study including more patients across additional countries is warranted to allow subanalyses to be undertaken according to demographic variables, country and disease type.
such as SF-36 and EuroQoL, disease-specific tools such as Cambridge Pulmonary Hypertension Outcome Review (CAMPHOR) and Minnesota Living with Heart Failure Questionnaire (MLHFQ), and symptom-specific measures such as the Borg dyspnoea scale. 6 7 However, despite the relatively widespread use of such assessments, they mainly focus on the physical and functional status of patients and do not evaluate specifically how patients perceive their disease.
In the present study, a qualitative technique based on the observation of patient behaviour was used to gain a better understanding of the beliefs and practices associated with living with PH from the patient's perspective. Ethnography, which has its roots in social anthropology, typically uncovers findings that would not normally be revealed by other qualitative approaches. Ethnographic methodology places the researcher in the participant's environment, directly observing actual behaviour for an extended length of time, capturing the interactions and activities of everyday life. This technique identifies potential disconnects between actual behaviour and reported behaviour of patients. In doing so, it places importance on the mundane elements of life that patients are less likely to report, including behaviours that have become embedded in everyday routines. Commonly employed observational recording methods include field notes, audio recordings and video recordings. Ethnography has been used previously in public health research 8 but has rarely been applied to the in-depth study of healthcare issues. 9 We have applied this established methodology to a healthcare setting to focus on three key research objectives: to gain a holistic understanding of the impact that PH has on patients; to explore disease management and treatment from a patient's perspective; and to fully understand the patient-healthcare professional (HCP) relationship. In order to obtain a wide range of perspectives on living with PH, we aimed to include patients with PAH or CTEPH of varying severities, from several different countries and with a wide range of demographic features. To the best of our knowledge, this is the first study to apply these methods in PH.
METHODS

Patient recruitment
This qualitative study included patients aged ≥18 years who had been diagnosed with PAH or CTEPH for ≥6 months and were receiving PAH-specific medication. Patients were given detailed study information by their HCPs and patient associations (organisations that provide a number of services to the PH community, including support, education, research and advocacy; table 1), and could contact the research agency if they were interested in participating. Such patients were then screened for the necessary inclusion criteria. Sampling was purposive with 'soft quotas' set on the types of patients to take part to ensure, where possible, that a mix of ages, gender, type of PAH-specific medication and socio-economic grades were included from each of the seven countries (Brazil, France, Germany, Italy, Republic of Korea, UK and USA). Prior to enrolment, eligible patients were given details of the study and written informed consent was obtained, in adherence to local recruitment laws. All patients were telephoned by the researcher before the research started in order to establish a good rapport. If requested, patients had access to the identity of the sponsor at the end of the study.
Data collection
Ethnography focuses on examining the context and environment in which everyday decisions are made. The study used discussions and observations to assess real-life patterns of behaviour. UK-based specialist ethnographers employed by Ipsos MORI (London, UK) carried out the research. All researchers were native speakers of the local language in the country in which the research took place. Researchers observed and filmed the patients in their homes for up to 6 h with a small hand-held camera, capturing the environment, interactions and activities of everyday life and looking for the behaviour and context in which patients made decisions. The researchers had a loose discussion guide (observation matrix) but were guided by what the patient had planned to do on the day of the visit. The emphasis was on watching and listening, rather than questioning. In addition to recording the patient's responses on video, researchers prepared detailed field notes.
Diaries were provided to the patients at the point of recruitment and patients were asked to complete them before the home visit to gain a better understanding of the patient's perspective of their illness. The patients were not provided with a guide for completing the diaries. Projective and creative techniques were applied to ensure that patients were comfortable describing themselves, and included four written tasks titled: my perfect day, how my treatment makes me feel, letter to my doctor and if my illness was a person (box 1). These techniques offered a structure by which patients could access thoughts, emotions or needs that were difficult to verbalise or express publicly and were not easily accessible to the patients themselves and/or to the researcher. The responses were analysed alongside ethnography 
Analysis
From the observational footage collected, a 45 min ethnographic film was produced for each country (seven in total) following analysis sessions between the researchers and analysts and healthcare experts within the research agency. A single 1-h cross-country film highlighting the key findings across the countries was also produced, and edited thematically to allow for crosscultural comparison. Footage was transcribed into text in English, so that the core team was able to read and compare all the interviews, and supplemented by field notes and patient diaries. Key themes from the research were derived through coding of footage and transcripts, which was undertaken by different members of the project team to ensure comprehensive identification of all key themes. Themes and reported behaviour were categorised by daily routines, impact on lifestyle, future outlook, information and support sources, medication practicalities, compliance and emotional attachment to therapy. Through a comparison of behavioural themes and articulated responses, the impact of PH on the patient's life was analysed to compare differences between reported behaviour and actual behaviour. Subgroup analysis was not performed.
RESULTS
Patient demographics and data collection
A total of 39 patients from seven countries were enrolled in the study, of whom 34 had been diagnosed with PAH and 5 with CTEPH (table 2) . Patients were aged 19-91 years; the majority had New York Heart Association (NYHA) functional class II or III symptoms and approximately 75% were female. All enrolled patients completed the study.
Overall, 140 h of observational footage were collected and transcribed into 130 pages of text. This was supplemented with 36 pages of field notes and 28 patient diaries. The results are described under the following seven recurrent topics.
The patient journey
The patients' perspectives of their QoL changed dramatically between the 'prediagnosis', 'diagnosis' and 'living with PH' phases of their disease (figure 1). Many patients remained undiagnosed for several years, which they remembered as an emotional benchmark throughout their journey. Such patients experienced escalating symptoms, leading to a perceived steady decline in their QoL up until the point of diagnosis. Following diagnosis, patients were suddenly placed into a position of 'enforced dependency', which changed their relationship dynamics as partners, children and family members became caregivers. Access to medication played an integral role in their lives, providing symptomatic relief and vastly improving their QoL. Thereafter, QoL remained relatively stable, although monitoring disease progression was sometimes difficult as patients were unable to Box 1 Example of a patient's response to the written task in their patient diary titled 'if my illness was a person'.
If my illness was a person… ▸ "Whenever my lung pressure is high, it feels dizzy, feels like all the blood veins are expanded and the upper body is on fire. Breathing becomes hard and lung seems to not function at all". ▸ "Rotten lung without function". ▸ "At stage 4, it feels like carrying a heart and a lung that are outside of the body. How dangerous is it to carry the important organs? They are like bombs on fire, you don't know when they will explode". ▸ "Sigh a lot naturally because it is stuffy". ▸ "Heart that is about to burst". ▸ "Cold only around the navel". ▸ "With no exercise, lower body loses strength. It's like ET's body". ▸ "Not eating well, lack of sunlight and always lying down due to PH caused osteoporosis". ▸ "Feels like always carrying sandbags, feels heavy". ▸ "Cold from knees to feet". ▸ "Most of the body is either dark blue or dark red. Cyanosis is especially severe on lips, fingernails and toenails". appreciate subtle differences in their symptoms. One patient stated: "Sometimes for fun, it slackens its grip and I think that it has gone forever, only for it to cruelly re-assert its control over me and I gasp for breath once more".
The secretive nature of PH Patients did not fully understand the meaning of their disease and there was no concise definition of PH that was easily understood. For example, one patient described being "Forced to carry a burden no one wants, or understands fully". Consequently, patients were uncomfortable talking about their disease, which in some cases prevented them from discussing it with family and friends. Words such as 'alone', 'sad' and 'stranger' were used by patients to describe PH if it was a person. The invisible nature of PH caused concern about how others perceived them and also made it difficult for patients to come to terms with their disease. Many patients admitted to hiding their symptoms, with this secrecy leading to feelings of isolation and depression. For instance, the following statement was recorded in one patient's diary: "PH has isolated me from the world. I want to rip this shackle off". Patients who had a connection with their national PH association reported feeling less isolated.
Self-consciousness of PH Patients commonly described their embarrassment when having to stop to catch their breath in public as it attracted unwanted attention. As a coping strategy, many patients developed distraction routines, such as window shopping or looking at architecture. Some patients described their experiences of being labelled as 'lazy', 'unfit' or 'old', while other patients reported a perception of being judged as such. The visible nature of some medications, such as oxygen cylinders, inhalation devices and infusion pumps, also made patients feel selfconscious in public.
Personality and daily routine
The symptoms of PH limited a patient's lifestyle, and their personality often changed accordingly, as illustrated by the following comment from a patient: "If my illness was a person it would probably feel quite depressed and angry at times, because it could not do what it wants to do when it wants to do it". Many patients also reported deliberately adapting their personality to match the limitations placed on them by their disease, using phrases such as "I don't like sports", "going out isn't for me" and "I like staying in". Older patients attempted to rationalise their symptoms by attributing them to the ageing process. In contrast, younger patients participated in less strenuous activities, and many developed hobbies, such as photography and writing, to match their activity tolerance. The research also highlighted the everyday difficulties of living with PH such as the fear of climbing stairs because of the effect it had on the body. Some patients were observed climbing stairs quickly, refusing to let their disease 'dominate' them, while others accepted their disease and climbed the stairs at a leisurely pace. When asked what would be their perfect day, it was clear that patients missed physical activities such as walking, running and swimming, as well as going outside with family and friends. Example responses included: "to hold out my hands and embrace everything I need to enjoy my day", "be able to get out and see lovely scenes" and "walk up a hill, climb a mountain, and not feel breathless".
In terms of disease-coping strategies, patients fell into two categories (figure 2). Solution seekers developed tactics to cope with PH on a daily basis, were less dependent on caregivers and were generally optimistic and motivated. This resulted in these patients maintaining a social life and being able to work part time. Conversely, disease-dominated patients had a more passive attitude towards PH, a greater dependency on caregivers, a reliance on medication and were generally more pessimistic and more likely to experience depression. For example, one disease-dominated patient stated, "the disease limits me". Regardless of the coping strategy adopted, patients stated that extensive planning and adherence to daily routines were essential in everyday life and made statements such as "Walking is difficult so when I have to meet someone I have to leave the house early" and "My feet are stuck in mud but with patience I can get them out".
Interaction with HCPs
Patients regularly emphasised the importance of PH experts when describing their interactions with HCPs. One patient stated: "At the beginning, well, I of course still had such problems and then we spoke to Dr X on the phone most days. He was really afraid for me". Most patients had established a relationship with one key HCP who was usually an 'expert' in PH working in a specialist clinic or hospital (box 2). They had no preference for whether this 'expert' was a nurse or physician, so long as they had expert knowledge and were easily accessible. "It was back in 2003. I've been writing him an SMS message on every 7th October for 8 years now. I write 'thank you…you've made me live again'."
Many patients were unable to recall details of consultations and appeared to remember what they wanted to hear. In the absence of a good relationship with HCPs, PH associations were an additional valuable source of advice and guidance. Most patients were aware of PH associations but not all patients utilised them. Caregivers were also considered an important source for emotional and practical support, as well as helping with medication administration.
Relationship with medication
Access to medication was crucial to patients' lives, and, as a result, a strong emotional attachment was evident. For example, one patient stated, "This is the most important drug, ever". Compliance to treatment was high and was structured into patients' daily routines. Non-compliance was often related to side effects, which patients recognised as different from the symptoms of PH: "If I was to sum it up, I'd say my PH is worse when I leave the house, but when I'm at home the side effects are worse". Patients tended to remember the 'undiagnosed years' as a benchmark, which reinforced how important medication was to them. Thus, the marked improvement in symptoms after initiation of therapy made further assessment of subtle disease progression more difficult. Patients rarely had knowledge of a 'treatment plan', or how their treatment would change over time. When patients were asked how their treatment made them feel at present, responses included: "I can do everything I want and feel good!" and "to enjoy life and look at the bright side". In terms of how they hoped their treatment would make them feel in 6 months' time, patients highlighted their desire to "have a good quality of life" and "be able to go on holiday".
Prognosis
Patients reported receiving very different diagnoses and prognoses from different HCPs. They were often given a very negative outlook about their disease progression, but remained stable for longer than expected. This resulted in patients feeling 'uncertain' and 'hopeless', and some described their PH as being "always there". Many had not discussed their future with an HCP and claimed to be unaware of how their disease was likely to progress. Few expected their medication to cure them.
DISCUSSION
Summary of main findings
Despite the widespread use of QoL assessments in PH research, large gaps remain in our awareness of how patients perceive their disease. The present qualitative study used ethnography to gain a unique, real-life insight into PH from the patient's perspective. It uncovered a number of important findings, including the selfconsciousness and secretive nature of PH, the difficulties that patients have in describing their disease, the emotional attachment to medication by patients and the challenges associated with assessing disease progression. Furthermore, it revealed the psychological aspects of the disease and the extensive planning and daily routines that are required to cope with everyday life.
Meaning and implications
One of the most striking themes that emerged from this study was the secrecy surrounding PH, which was in part due to patients not fully understanding the meaning of PH and having difficulty in explaining it to others. A more tailored dissemination of information from HCPs and development of a simple and understandable definition of PH may therefore prove beneficial to patients and the public. The psychological impact of PH arises from the delay in diagnosis, the uncertainty of the disease, the progression of symptoms, the distress of breathlessness and, in many cases, the realisation that there is no cure. 7 Feelings of isolation are common [10] [11] [12] ; more than half of the patients with PAH and one-third of the carers in a European survey reported feeling isolated, mainly due to a lack of understanding of the disease among family, friends and the general public. 13 In the present study, such feelings were particularly prominent in patients who admitted to hiding their symptoms. Fear and uncertainty about the disease process and self-consciousness, in terms of symptoms and visible forms of medication, were also reported here and in previous studies.
11 14 Thus, a greater appreciation of the psychological impact of PH by HCPs and caregivers could have a major influence on the patient's perceived QoL. It is therefore vital that HCPs educate patients about the disease process, their symptoms and the effect on QoL, encouraging participation in support groups, PH associations and counselling if appropriate. 15 The rigorous planning and strict adherence to daily routines reported by patients in the present study is a common theme expressed by patients with PH. 15 16 To this end, the most interesting outcome of this study was the extent to which patients adapted their lives to PH, altering their personality and shaping new hobbies around their activity limitations. US and European surveys have also demonstrated the profound detrimental impact of PAH on QoL, including social life, physical and emotional well-being, sexual relationships and ability to work. 13 17 Moreover, the US survey showed that only three-quarters were satisfied with their care from a QoL point of view. 17 Thus, there may be a place in PH management for patient-and family-centred care that optimises QoL by addressing physical, intellectual, emotional, social and spiritual needs. 17 Patients in this study emphasised the importance of interacting with expert PH physicians or nurses. A lack of faith in non-specialised HCPs may stem from the long periods of time that some patients spend undiagnosed and the misdiagnoses that they may have received. 11 18 Referral to a specialist PH centre may ease patients' uncertainty as they will finally receive answers to longstanding questions. 18 European treatment guidelines recommend that patients should always be referred to expert centres when PH is suspected, where support from a multidisciplinary team is available. 1 The role of PH associations should also not be underestimated. 1 In previous studies, patients have expressed almost universal appreciation for the role of PH associations in providing support, allowing them to connect with their fellow patients and gain a greater understanding of how PH affects their body. 11 Numerous clinical and qualitative studies have previously shown that PAH-specific medications improve QoL in patients with PAH 16 19-22 ; however, the significant emotional attachment to medication reported in the present study is a novel finding. Although problems with tolerability and invasive administration methods have previously been reported to negatively impact QoL, 15 tolerability and compliance were not reported to be major issues in this study. Nevertheless, the difficulty in assessing disease progression reported by patients and their lack of knowledge regarding long-term treatment plans has implications for long-term management. Such patients might be less likely to take a proactive approach to their illness, challenge treatment plans and discuss therapy escalation with their doctor. These difficulties may also delay the initiation of interventions to circumvent disease progression by physicians, which is key to successful disease management. 1 23 Strengths and limitations To the best of our knowledge, this is the first ethnographic study to investigate the experiences of patients living with PH. In order to provide an international sample and a wide range of perspectives on living with the disease, purposive sampling was utilised, including patients with PAH or CTEPH of varying severities and with a wide range of demographic features. This sample aimed to improve the understanding of the lives of patients with PH, but it was not intended to be statistically representative of the PH population. In a healthcare setting, ethnography offers several advantages over other more commonly used qualitative techniques such as interviews and focus groups. By observing actual behaviour in the patient's environment, for relatively long periods of time, the researcher gains unique insight into the patient's perspective of their disease, observing the parts of life that are rarely considered by other qualitative techniques. Ethnography allows meaning to be created out of the mundane routines of everyday life, which may lead to the identification of solutions to improve QoL.
Nevertheless, the study has a number of limitations that could be addressed in future studies. Certain aspects of the study relied on the patients' retrospective analysis of their QoL during the prediagnosis and diagnosis phases of their illness. These accounts may benefit from hindsight and may or may not accurately reflect what actually happened. The sample size (n=39) was too small to allow any subanalyses to be undertaken according to demographic variables, country or disease type, and this was not a major aim of this study. Investigating the experiences of older versus younger patients may be of interest in future studies, as European registry data indicate that elderly patients with PH (aged ≥65 years) are less likely to reach treatment targets. 24 Additionally, the study could be extended to include caregivers and/or HCPs to assess how their perspectives compare with those of the patients. Although the current study was multinational, larger samples within a quantitative study would allow assessment of the statistical validity of the current findings.
CONCLUSION
In conclusion, this study provides a unique real-life insight into PH from the patient's perspective, uncovering a number of findings that would not typically be revealed by other qualitative approaches. A greater appreciation by HCPs and caregivers of how patients perceive their disease and their QoL has the potential to improve management of this chronic and debilitating disease. Ethnography appears to be a useful technique for assessing PH from the perspective of the patient and may be considered for future studies.
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